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Abstract
7KHGDWDFROOHFWLRQDQGXQGHUVWDQGLQJSURYLGHVEHWWHUXQGHUVWDQGLQJRIFDQFHUSDWLHQWVLQWKHUHJLRQVIURPQRUWKFRDVWDOGLVWULFWV
RI$3,QGLD7KHSUHVHQWVWXGLHVZHUHVKRZQPRUHQXPEHURIEUHDVWFDQFHUSDWLHQWVFRPSDUHVWRRWKHUW\SHVRIFDQFHU0RVWRI
WKHTXHVWLRQQDLUHSURYLGHGJRRGXQGHUVWDQGLQJDERXWFDQFHUSDWLHQWV7KHUHDUHPRUHQXPEHURIIHPDOHVFRPSDUHGWR
PDOHV0RVWRIWKHSDWLHQWVDUHXVLQJPRELOHSKRQHVDQGPRVTXLWRUHSHOOHQWV.6WDUZDVVKRZQDFFXUDF\ZLWKWKH
GDWDVHWFRPSDUHGWRRWKHUWHVWHGPDFKLQHOHDUQLQJDOJRULWKPV

.H\ZRUGV&DQFHUTXHVWLRQQDLUH6WDWLVWLFDODQDO\VLV0DFKLQHOHDUQLQJ
1. Introduction
7KHSUHVHQFHRIHIILFLHQWPDODULDYHFWRUVGXH WRUDSLG LQGXVWULDOL]DWLRQFDXVLQJ ODUJH LQYDVLRQRISDUDVLWH
SRSXODWLRQ LQ5DQFKL WKH FDSLWDO RI -KDUNKDQG6WDWH ,QGLD 7KH SRRU KHDOWK LQIUDVWUXFWXUHZDV DOVR D IDFWRU WKDW
PDNHPDODULD DQ LPSRUWDQW SXEOLF KHDOWK SUREOHP 5HNKD HW DO +HQFHGXH WR LQGXVWULDOL]DWLRQ DQGXUEDQ
JURZWKKDYHLQFUHDVHGKXPDQH[SRVXUHWRQXPHURXVWR[LFVXEVWDQFHVWKDWZDVUDLVHGDERXWWKHLUUHODWLRQVKLSWRWKH
HWLRORJ\RIFKURQLFGLVHDVH(SLGHPLRORJLVWVKDYHORQJXVHGPDSVWRWUDFNWKHVSUHDGRIGLVHDVHXVLQJSRZHUIXOQHZ
WRROV  LQJHRJUDSKLF LQIRUPDWLRQ V\VWHP *,6 WHFKQRORJ\ WKDWKHOS UHYHDO IDUPRUH WKDQ VLPSO\ WKH ZKHUHDQG
ZKHQRIHSLGHPLFV

$LUSROOXWLRQZDVSRVLWLYHO\DVVRFLDWHGZLWKGHDWKIURPOXQJFDQFHUDQGFDUGLRSXOPRQDU\GLVHDVHPRVWO\
GXH WRFLJDUHWWHVPRNLQJLGHQWLILHVEDVHGRQVWDWLVWLFDOO\VLJQLILFDQWDQGUREXVWDVVRFLDWLRQ WHFKQLTXHV'RXJODVHW
(ICCC-2015)
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DO)UDQNDQG$OIUHG%DJJHGFOXVWHULQJDOJRULWKPRXWSHUIRUPVWKHRWKHUWZRPHWKRGVOLNH.PHDQV
PHWKRG DQG IX]]\ FPHDQV FOXVWHULQJ WR WKH DQDO\VLVRI FXVWRPHU YDOXH DOVR VXJJHVWVPDUNHWLQJ VWUDWHJLHV IRU DQ
RXWILWWHU LQ7DLSHL7DLZDQ 6KLDQ&KDQJHWDO 6WDWLVWLFDO OHDUQLQJXVLQJGDWDPLQLQJ WRROVSURYLGHEHWWHU
XQGHUVWDQGLQJLQDJHLQJPHWDEROLFDQGJHQHWLFGLVHDVHVOLNHFDQFHU.DODGKDUHWDO

2. Methodology 
7KH GDWD KDV EHHQ FROOHFWHG IURP 1RUWK FRDVWDO GLVWULFWV RI $3 ,QGLD GXULQJ  WR  ZLWK 
LQVWDQFHV DQG  DWWULEXWHV 3ODFH $JH &DQFHU 7\SH )DPLO\ +LVWRU\ 'ULQNLQJ 6PRNLQJ 7HD &RIIHH -RE
3HUIXPHV  6RDS 6KDPSRR 0RUQLQJB(DW /XQFKB(DW 'LQQHUB(DW 7UDYHO /LYLQJ )UXLWV 9HJHWDEOHV )ORZHUV
6OHHS :DNHB8S 7HQVLRQV  &RRNLQJ &RROB'ULQNV ,FHFUHDP 6WXG\ +HLJKW :HLJKW %S 3DLQV +DLUB/RVV
*XWNKD 0DULWDO  0LON %ORRGJURXS 7UHDWPHQWB7\SH %DWKLQJ 2LOV )DVWIRRG 2WKHUGLVHDVH 0RUQLQJZDON
8VHPREOH%RUQ'UXJ7UHDWPHQWB0RGH'LDJQRVLV0HGLWDWLRQ*DPHV0RVTXLWRUHSDOHQWV,QMXULHV6SHDNOHYHO
6HHWY7KLQN$QG3KRQH

7KH GDWDVHW KDV EHHQ DQDO\]HG XVLQJZHND DQG2UDQJH VRIWZDUH¶V  7KH IUHTXHQF\ RI SDWLHQWV KDV EHHQ
DQDO\]HGIRU WKHFROOHFWHGGDWD IURP1RUWKFRDVWDOGLVWULFWVRI$QGKUD3UDGHVK ,QGLD7KHTXHVWLRQQDLUHKDVEHHQ
IUDPHGEDVHGRQWKHSUHVHQWSHUVRQDOSURILOHOLYLQJDQGIRRGKDELWVWUDYHOOLQJPRGHSUHYLRXVKLVWRU\LQWHUQDODQG
H[WHUQDOIDFWRUVHWF

3.Results And Discussion
7KHGDWDKDVEHHQSURYLGHGWKHUHODWLRQVKLSRIWKHFROOHFWHGGDWDVHWV)LJXUHVKRZQWKDWWKHUHDUH
PRUH QXPEHU LQ9LVDNKDSDWQDP GLVWULFW FRPSDUHV WR RWKHU WZR GLVWULFWV OLNH9L]LDQDJDUDP DQG 6ULNDNXODP


7HO
(PDLOYLWDO#JPDLOFRP

7KHUHDUHPRUHQXPEHURIIHPDOHVFRPSDUHGWRPDOHV)LJXUH

)LJXUH3ODFHDQGJHQGHU
)LJXUHVKRZVIDPLO\KLVWRU\FDQFHUSDWLHQWVVKRZQIDPLO\KLVWRU\+HQFHFDQFHULVUHODWHGWRERWK
IDPLO\KLVWRU\DQGPHWDEROLFFKDQJHV


Figure 2: Family history
)LJXUHKDVVKRZQWKDWVKRZQGULQNLQJKDELWDQGVKRZQVPRNLQJKDELW

)LJXUH'ULQNLQJDQGVPRNLQJKDELWV
)LJXUHKDVVKRZQWKDWGULQNVWHDDQGSUHIHUFRIIHH+HQFHGULQNLQJWHDKDVVKRZQJUHDWHU
FDXVHVIRUFDQFHURFFXUUHQFH

)LJXUH3UHIHUULQJ7HDDQG&RIIHH
)LJXUH  KDV VKRZQ IRRG KDELWV0RVW RI WKHP SUHIHUUHG WR WDNH WLIILQ LQ PRUQLQJ0HDOV LQ DIWHUQRRQ
OXQFKDQGQLJKWGLQQHU
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
)LJXUH)RRGKDELWV
)LJXUHKDV VKRZQ WKDWXVLQJSHUIXPHV XVLQJSHUIXPHG VRDSV DQG VKDPSRRV0RVW RI WKH FDQFHU
SDWLHQWVLQWKHSUHVHQWGDWDDUHWDNLQJEDWKLQJZLWKFROGZDWHU


)LJXUH([WHUQDODSSOLFDWLRQV%DWKLQJ
)LJXUHVKRZVWKDWWKHUHDUHPRUHQXPEHURIEUHDVWFDQFHUSDWLHQWVIROORZHGE\FHUYL[DQG
VWRPDFKDQGEORRG+HQFHWKHUHLVDQHHGWRFRQWUROWKHVHFDQFHUVLQWKHQRUWKFRDVWDOUHJLRQVRI$3+RXVH
ZLIH¶VKDVJUHDWHUQXPEHUDVWKHUHDUHPRUHQXPEHURIEUHDVWRYDULDQDQGXWHULQHFDQFHUV

Figure 7: Cancer type and profession  
)LJXUHKDVVKRZQWKDWWKHUHDUHPRUHQXPEHULQXUEDQUHJLRQFRPSDUHGWRUXUDOUHJLRQ0RVWRIWKHPDUH
WUDYHOOLQJLQEXVDQGDXWR


Figure 8: Living status and travel type 
0RVWRIWKHFDQFHUSDWLHQWVOLNHEDQDQDQRQYHJDQGURVHDQGMDVPLQH)LJXUH
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
Figure 9: Fruits, vegetables and flowers  
0RVWRIWKHSDWLHQWVFRQWDLQPHDQDJHRI\HDUVDJHLQJGLVHDVHZHLJKWDVNJVDQG
KHLJKWDVFPV)LJXUH

)LJXUH$JH+HLJKWDQG:HLJKW
)LJXUHVKRZQWKDWPRUHQXPEHURISDWLHQWVZDNHXSDW$0DQGVOHHSDW30

)LJXUH6OHHSDQGZDNHXSWLPHV
0RVWRIWKHFDQFHUSDWLHQWVKDYHWHQVLRQ0RVWRIWKHSDWLHQWVGLGQ¶WKDYHHGXFDWLRQ0RVWRIWKHPDUH
KDYLQJORZ%ORRGSUHVVXUHFRPSDUHGWRKLJK%3)LJXUH

)LJXUH7HQVLRQ6WXG\DQG%3
)LJXUHKDVVKRZQWKDWPRVWRIWKHFDQFHUSDWLHQWVSUHIHUFRROGULQNVUDUHO\0RVWRIWKHSDWLHQWVGLGQRW
SUHIHUWRWDNHLFHFUHDPV0RVWRIWKHSDWLHQWVGLGQRWSUHIHUWRWDNHJKXWND
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
)LJXUH&RROGULQN,FHFUHDPDQG*XWND
$ERXWFDQFHUSDWLHQWVKDYHSDLQLQERG\)LJXUH)LJXUHZDVDOVRVKRZQPRVWRIWKHSDWLHQWVKDYLQJ
KDLUORVV


)LJXUH3DLQDQG+DLUORVV
)LJXUHKDVVKRZQWKDWSDWLHQWVDUHPDUULHG0RVWRIWKHSDWLHQWVDUHUHODWHGWR2EORRGJURXS7KHUHLV
PRUHQXPEHURIGLDEHWLFSDWLHQWVDVVRFLDWHGZLWKFDQFHU

 )LJXUH0DULWDO%ORRGJURXSDQGUHODWLRQZLWKRWKHUGLVHDVHV
)LJXUHZDVVKRZQWKDWWKHUHDUHKLJKHUQXPEHUSDWLHQWVWKDWGLGQRWGULQNPLONDQGERUQQRUPDOGHOLYHU\

)LJXUH3UHIHUHQFHRI0LONDQG%RUQFRQGLWLRQV
)LJXUHVKRZVWKDWPRVWRIWKHSDWLHQWVSUHIHUUHGDOORSDWK\DVSULPDU\WUHDWPHQW3UHYLRXVO\PRVW
RIWKHSDWLHQWVGLGQRWXVHGGUXJV7KHSDWLHQW¶VDUHXQGHUJRLQJWUHDWPHQWE\FKHPRWKHUDS\0RVWRIWKHGLDJQRVLV
ZDVFRQGXFWHGE\VFDQQLQJDQGELRSV\

)LJXUH'LDJQRVLVDQGWUHDWPHQW
$ERXWSDWLHQWVXVHGWRWDNHSDOPRLOGLGQRWWDNLQJIDVWIRRGVDQGXVLQJVWHHODVFRRNLQJ
YHVVHO)LJXUH

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
)LJXUH2LOVDQGIDVWIRRG
0RVWRIWKHSDWLHQWVGLGQ¶WJRLQJIRUPRUQLQJZDONQRWGRLQJPHGLWDWLRQRUSOD\LQJJDPHV)LJXUH
)LJXUH0RUQLQJZDON0HGLWDWLRQDQG*DPHV
0RVWRIWKHSDWLHQWVXVLQJPRELOHSKRQHVDQGZHUHUDUHO\XVLQJSKRQHKDVPRUHSURQHWRFDQFHU)LJXUH
)LJXUH8VDJHRIPRELOH
$ERXWFDQFHUSDWLHQWVDUHXVLQJPRVTXLWRUHSHOOHQWV$ERXWSDWLHQWVGLGQ¶WKDYHPDMRULQMXULHVLQWKHLU
OLIHWLPH)LJXUH
)LJXUH8VDJHRIPRVTXLWRUHSHOOHQWVDQGLQMXULHVGXULQJOLIH
)LJXUH VKRZV WKDWSDWLHQWVKDVPHGLXPVSHDNLQJ OHYHOSDWLHQWV VHHLQJ79PHGLXPDQG 
SDWLHQWVWKLQNPHGLXP
)LJXUH6SHDNOHYHO6HH7HOHYLVLRQDQG7KLQNLQJFRQGLWLRQ
)LJXUHVKRZVWKHVFDWWHUSORWIRUFDQFHUW\SHVZLWKEORRGJURXSVDWUHJLRQDOOHYHO0RVWRIWKHFDQFHUVIURPWKH
9LVDNKDSDWQDPDQGYL]LDQDJDUDPDUHVHHQLQDEDQGREORRGJURXSV

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)LJXUH6FDWWHUSORWIRUUHODWLRQVKLSWREORRGJURXSFDQFHUW\SHDQGSODFHXVLQJNPHDQVFOXVWHULQJ
0'6SORWVKRZQPRVWRIWKHGDWDIURP9LVDNKDSDWQDPOLQNHGWRFDQFHUVPD\EHGXHWRWHQVLRQV)LJXUH
)LJXUH0'63ORW
&OXVWHUDQDO\VLVXVLQJ6LPSOH.0HDQV7KHGDWD³´GHQRWHVIRUDEVHQFHRIFDQFHUDQG³´GHQRWHVIRUSUHVHQFHRI
WKHFDQFHU)LJXUH

)LJXUH&OXVWHUDQDO\VLVXVLQJ6LPSOH.0HDQV
)LJXUHZDVVKRZQ+LHUDUFKLFDOFOXVWHULQJIRUFRPSOHWHGDWDVHW7KHDQDO\VLVZDVVKRZQWKDWWKHWZRFODVVHVWKDW
DUHUHODWHGKDVEHHQGLVSOD\HGZLWKFRORUVDVEOXHDQGSLQN
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Figure 26: +LHUDUFKLFDOFOXVWHULQJ
7DEOHZDVVKRZQFODVVLILFDWLRQDOJRULWKPVIRUSUHGLFWLRQRIFRUUHFWO\FODVVLILHGGDWDRIWKHFROOHFWHG
GDWDVHW .6WDU ZDV VKRZQ  DFFXUDF\ ZLWK WKH GDWDVHW FRPSDUHG WR RWKHU WHVWHG PDFKLQH OHDUQLQJ
DOJRULWKPV

7DEOH&ODVVLILFDWLRQDOJRULWKPVIRU&DQFHUGDWDVHW
&ODVVLILHU &RUUHFWO\&ODVVLILHG,QVWDQFHV ,QFRUUHFWO\&ODVVLILHG,QVWDQFHV 7LPHWDNHQWREXLOGPRGHO
%D\HV1HWZRUN   VHFRQGV
1DLYH%D\HV   VHFRQGV
.6WDU   VHFRQGV
5DQGRPIRUHVW   VHFRQGV
&$57   VHFRQGV
7KHKXPDQKHDOWKULVNDVVHVVPHQWVKDYHSURYHQWREHXVHIXOLQGHWHUPLQLQJWKHVSDWLDOGLVWULEXWLRQSDWWHUQV
WRLGHQWLI\KXPDQLPSDFWVDWORFDOVFDOHV)UHGHULFNDQG(OYLV6WDWLVWLFDOPHWKRGVDUHYLWDOIRUWKHVFLHQWLILF
HQGHDYRUV IRU DQDO\]LQJ GDWD WKDW JDYH D FRPSUHKHQVLYH RYHUYLHZ RQ JHQRPLF DSSOLFDWLRQV XVLQJ FODVVLILFDWLRQ
PHWKRGV-LDQTLQJDQG<L
4.Concusion 
7KHGDWDSURYLGHVPRUHQXPEHURIEUHDVWFDQFHUSDWLHQWVLQWKHUHJLRQVIURPQRUWKFRDVWDOGLVWULFWVRI$3
,QGLD)XUWKHUDQDO\VLVRQSURWHLQLQWHUDFWLRQVSURYLGHEHWWHUXQGHUVWDQGLQJRIXVDJHRIGUXJVLQWKHFDQFHUSDWLHQWV
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